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Let (G,X) be a Shimura datum of Hodge type and
i : (G,X) ↪→ (GSp(V, ψ), X ′)
be a symplectic embedding, where (V, ψ) is a finite dimensional Q-vector
space with a perfect alternating form ψ. Let E be the reflex field of (G,X).
For a compact open subgroup K ⊆ G(Af ) we will write ShK(G,X) for the
Shimura variety over E attached to (G,X,K).
Let p > 2 be a prime, such that GQp is the generic fiber of a reductive
group over Zp. Then Kisin proves that there exists a Zp-lattice VZp ⊆ VQp ,
such that the Zariski closure GZp of GQp in GL(VZp) is reductive. Moreover,
GZp is defined by a tensor s ∈ V ⊗Zp , where V ⊗Zp is a finite free Zp-module
formed from VZp by taking direct sums, duals, tensor products, symmetric
powers and exterior powers.
Let Kp = GZp(Zp), and K be of the from K = KpKp for some neat
compact open subgroup Kp ⊆ G(Apf ). Let v be a place of E over p
and SK(G,X)/OE,(v) be the integral canonical model of ShK(G,X) con-
structed by Kisin. Then Kisin also proves that the symplectic embedding
induces a vector bundle V◦ on SK(G,X), and the tensor s ∈ V ⊗Zp induces
a section sdR of V◦⊗.
Let S0 (resp. G0, V◦0 ) be the special fiber of SK(G,X) (resp. GZp ,
V◦). Let κ = OE,(v)/(v). Let x ∈ S0 be a closed point and k(x) be the
residue field of x. Let W (k(x)) be the ring of Witt vectors of k(x), and x˜
be a W (k(x))-point of SK(G,X) lifting x.
1. There is an isomorphism t : VZp ⊗ W (k(x)) → V◦x˜ mapping s ⊗ 1
to sdR,x˜. Moreover, the Hodge filtration on V◦x˜ is induced via t by a
cocharacter µ′ of GZp ⊗W (k(x)) which only has weights 0 and 1 on
VZp ⊗W (k(x)). [Theorem 2.1.2 3)]
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2. The tensor sdR,x˜ ∈ V◦x˜⊗ lies in the subspace of weight 0 of V◦x˜⊗.
[Proposition 2.2.9]
3. The Shimura datum (G,X) and the reductive group GZp induce a
cocharacter µ : Gm,κ → G0κ which is unique up to G0κ(κ)-conjugacy.
[Proposition 2.2.4]
By works of Pink, Wedhorn and Ziegler, the stack of G0-zips of type
µ is a smooth algebraic stack of dimension 0 over κ, denoted by G0-Zipµκ,
and we know the topology of the underlying topological space of G0-Zipµκ.
4. The Dieudonne´ module structure on V◦0 and the reduction of sdR in-
duce aG0-zip of type µ onS0, and hence a morphism ζ : S0 → G0-Zipµκ.
Fibers of ζ are Ekedahl-Oort strata. [Theorem 2.4.1]
5. The morphism ζ is smooth, so one can transfer knowledge about
topology of G0-Zipµκ to that of Ekedahl-Oort strata. [Theorem 3.1.2]
6. The theories of integral canonical models and Ekedahl-Oort strata
work at the Grothendieck prime.
7. The diagrams on the cover page have deep mathematical meanings.
8. In science, the answers to lots of questions end up with“WHY NOT”.
9. Riding a bicycle is healthy and environmental friendly, but it can
be an adventure sometimes here. As there might be strong wind
suddenly coming from your left, and the situation is even worse if
there is a canal right on your right...
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